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Abstract of JP3064646 
PURPOSE:To compensate the control error 
and to improve the control accuracy by 
inferring the error of the fuel behavior model 
depending on the ratio of the suction gas flow/ 
amounts flowing in the right and the Inverse 
directions of a suction pipe, and thereby 
correcting the control rule in order to calculate 
the fuel injection amount. 
CONSTITUTION-.The operation condition of an 
internal combustion engine E/G is detected by 
a device M 1 , the fuel injection amount is 
calculated by a device M2 depending on a 
control rule preset by the fuel behavior model 
based on the operation condition, and at the 
same time, the fuel injection is carried out by a 
device M3 responding to the fuel injection 
amount. In such a system, suction gas flowr 
amounts flowfing to the suction leadlng-ln port 
in a suction pipe and to the Internal 
combustion engine are detected by a flow 
sensor M4 respectively. And the suction air 
Inverse flow ratio which Is the ratio of the 
suction airflow amounts flowing to the both 
directions Is calculated by a device IVI5. 
Furthermore, the error of the fuel behavior 
model is infen-ed by a device m depending on 
the suction air Inverse flow ratio. And, 
responding to the error of the fuel behavior 
model, said control rule Is corrected by a 
device M7. 
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yrfcttS. tie-3r±a(2B)©fijSU=l?3.U-* 

£M<Ci:T, ^ii*]'(a)l4*S:(28)<0*D < 5. 

U(k) = FX(k) -(28) 
* fee <D (28)3: (*. ±l5(23)Xtf (24)** y 5te* 
(29)(DSd < t S. 

tl(k) = F-x(k)-F-x r +U r -(29) 



If fiS ¥3-64646 (8) 

ffi-oT. ±I^(l^)s.l;(^o)itl=fet^r, 



[■:■-.■][::]■[:'. 



*<X r. U r ICO ur^l-f tl,K±*(29)A<5SS U 
u (k) £ * i6 •& t A< t? $ S J: 5 t <S 5. 

*5i*Mro)S^. JiS:(30)l4SflJ££D(10)~(lB) 

K J: y. *S; (31)£dSd < ti y. 



1 - p 



1 - P 1 - Q 



f « 



X r. u r f w r, f v 

^C3Z)~ (34)0) JD < S. 



f w r = Il-V fw(k)+ 12( f cr(k)-(1 -R -S ) 

• r (k)) + P 13(A P -f w(k)+A R • r (k))-(32) 
fvr=^2I-V(w(k)+e22(fcr(k)-(l-R-S) 

• r (k)) + 5 23{A P • f w(k)+A R ■ r (k))- (33) 

r r = /3 31- V fv»(k)+ 5 32( f cr(k)-( 1 -R - S )- 
r (k)) + 5 33(A P • f «(k)+A R • r (k)l- (34) ■ 
(ilU flU~P33(4^®) 
tSo T Ctl.f.«-SC(32).(33),(34)fi±E(29)* 
l=ftXt5c:fcl=*oT. ffliaiX^)xi(k), SD%«5 
«l®Stfl r (k) ft ©;S»*<l<**(35><»5 

r (k+l)= f !• f w(k)+ f 2- f y(k) 
+ f 3- f cr(k)+ f 4- V fw(k) 
+ f 5-A P • f w(k)+ f 6- A R - r (k) -(35) 

m. COT (35)^14, m3mizisi.^xmmmMm 

B8,B1 1.B12,B15~B18,2i.i;j!iaSS|! 
B 1 9 ~ B 2 3 £ES6 U *fcCO)(35)S; 

1= 33 It s Si s a- sn^w^^ipn ^ w atf^« 
«5»afv.is. g3Eio)i*ffliE!at6sa5B 9 



u T » ai * *!. s /)<. ttss^aitss! B 9 (±. sit;* 
o)ttS:&a*(8) £-to)**ffluT«^^l!f f w 
atffv s»ai-r 5 i 5 t * tir ^,^ 6, 

*l=±iBfai*l)1X^«a8 2lzrig5i*);1X^m 
Smc £Sai1-*roi=ffli^^>+i.-5>miifiro(3) 
©aoJiSeaSlSiSUt.© fc Lr, «T0)J:5I=SSS 
* T t> 5. 

*1'®Sl«4|*lS|lT?0)^afiO)3S<bl±. ®fl05 

«tfl«1?ai|l= J: y ?fc^(3B)roSn < ge5iT§5. 
V/C*-d P M/d t =G a -M c "(SB) 
({BU. V: ©ai^ro^a C: S^+O)*;!, 
PM: Ga: ®ailft Mc: %mP^ 

tsEX-r 5®mro3i5fi) 

±S3(3B) S:yi> e.. P M 03^Pa1^<ttt* 

S;(37) Oiia < Sit -ft. 

dPM/dt = (Ga-Mc)-C'/V -(37) 
wO)(37)S:£«)&^fr S fc, ;ASt(38)A<f#?,n5. 
P M (k+D- P M (k) 

= (G a - M c )-A t - C V - (38) 

*fc4«iSil*I«ffllSit?l*. ®«®ffi:^PMtt#« 



;l.(18 0-CA)i;5ttJSS-&ti.KJ:<. ^-^^S 
(il2lf^®So«£fflL^r3 0/a,tE^5i^?^5ro•c, 

±E(38) 

P M (k + O- P M (k) 

= {G a - 3 O/oi-M c - 3 0/cd)-C«/V 
= (G a -3 0/w-mc (k))-C»/V -(39) 

„ = A • P M + B 
( ffl L, A, B : ^ ) 

^ J _ ^ . „ = A • u • P M + B ■ « -(40 
(fflU «: 

S£oT±E (41)^6*^*=., Jif5(39)*l=*4ltS® 
mBE:>3PM(k). P M(k+l)«5fe^*;«(4 2), (4 3) 

PM(k)={mc(k)-B.«)/A-t; -(42) 



5f R3¥3-G4G16C9) 

P M (k+I)= !mc(H-l)- B - u )/ A - u - (4 3) 

zHf>#a;£(39)S:i='ftX1-S fc*S:(4 4')*<?#f. 

mc (k + l)= A -u -3 0 -G a •C»/a» -V 

+ mc (k)-{1 -A •« •C»/V}-(44) 

c©(44)*tt®^ftmc ©^iisat) uTis y, 

(A •« -3 0 -C'/V) g^Sta fc U (1-A 
■«-C»/V) ££ift/3 fctS fc, ±E(44)S;tt 

*S^<D(3) scro*D<Ea-cta. t*or#^®of 

+H-^7;U (1 80 -c A) £-y-v:^ijy'/a»!i:L 
-csmfimc s fce<)roMji®;"B»it(3) 

rtSfeXSStflmc A^e,®^/±:>3PM£»alt5« 
a£E?5»ffiS|! B 5 -PI*. ±IB(42)X 14 (43)S;l= fe- 
lt SA-u2fctfB-uro®S. ^-fJ, ^iSAlRtf 
Bl t L rjg*D0>PS5£l:* y Sfti^l- 5 - t 1= * 
y <#?.*i5*a(45) 

P M= (mc- B 1) / A 1 -(45) 



«il2*<1 8 0*CAlHlg-r5Kl:II^TStl5. 

iii=.T^i-jin < «5i|s}«M astasia St? I*, stx 
x y :r 1 0 0 t n^T ur, *':7v*cs-fv^'y 
^« y h U g8< x-f >y :^ 1 1 0 i=^ifUT. * 

V C ffl A< 4 ly ± t "i: -3 fc A» 5 A> £ W EBf t 
^Lrca4-c*.ti,l£, *7;f-'y:;'1 20I=@?t 
Lr*rt7Vi!C<7)ffi^OI--b'yhLfc<S, Xxf 

>fi 3oi=s^tU c<4-efc*i,ii:-?-<D**XT- 
1 3 0 t^^Tt 

«Bg2A'l 8 0t:AEie-r5.SI=^<k1'5®«^T= 
iSWgiJ-b 2 6 )!)»el1t:£Ef§6<®^^TSI:;X^ 



t 5k -r < IS S 1- 4. la, W T 03 Si c 33 t-v r c 
a 

I C = 0 C=l C=2 C = 3 

# X #1 #3 #4 #2 

^mfimc(k)l=B-:Jt, tjai©(45)«;£ffluril 

ejS<D®Eii^3 p M (k) ssiB-r s®^ffi:>3Wtii 

SUB S fc Lro5*aaSllff U Xx-y:^150(= 
X X >f 1 5 0 -Cli, ±l5*to fc®®ff * P M 

(k) tmsft-b vtJ-2 4 A»f.©«feai{S-ti=s-^i 



^ M.^ m^m ^ iz itmm mm ^ y^aL.ri*i*s 

SSBBrotfi:J3£±(f 5fc«.ti;^*iS2gJtX r /}<>} -y 

9^ t sft jt * *u mmmm2 n^n.^mnm^iz 
a 1= r » ffi $ ti. fc ® iff m li (*i as X s g fl m c (k) t 

mcr(k) (= A r-mc) SSasf 5. iSSISJisffla 

y «iiii*+ifciE»)ga3;%a*;aT Hw(k) t. 

:^T-yyi 4 0T?*tofc®aiPffi:?3PM(k)t|::S 
£l*H«(aSII 2 0)l3eiijt<«(k) T?KSWf sett 

C O) J: 5 lc# X «ti l=S=fr S^^ififMfi r #X© 

Hit. ;A 1= X X -y :/ 2 0 0 1= S U 7.T-vf 
1 7 0 -t?*ftfc«sr4li5lfi V fw(k) 7<T-'j-f 
1 8 0 tJ^ifefc* Xftfil=S4f S*S!|StiSWfl r »X 
t. WScroxx'y :/ 2 0 0 fcr**fc#x^® 
1= te (t S f+S«S»4fi ? wJXA tf iff 3S«Si|5tfi ? v»Xt. 

0 t X ;u /< V ^< - P, RroS^AP, A R t (= 

sws«S!isffflf witxs.ifsi3i«s!fsi-fi f vjxs^aii- 
5. tiiffi^aitssp B 9 t L r ojia-ssitfi^ u 

* i: ± E «5 !fin« M a s ai iia a a n 1 5. 0) 1= ft 

ffl S ti«.ai*l;^XSaflmc at;«5!tl^»)t X 

MfljKtBjiaatzTOT. S7iii=7K-r7P-?^-^' 

- ;fl o r aft li t 5. iSS C «a S (i. S K ft -fe 
>-tf2 4Xt;^ii!i!liSiJ-trV-f>-2 % H' h^ti^^M 



If fif1¥ 3-64646 (10) 

A< 7 2 0'CA|31|st5Fa1IzS?gtS;t»ft (BP^ 

«sif4^fga) V fw(k) sstbts, i«SM?sji)2 

a £ H t. X X 7 1 8 0 ir S 1- 5. 

Xx-y:/l 80t-(*. ±EXx-y::^l 6oar/ 
Xx>y:/-1 7 0 ICT*46fcaSI<«SifSfamcr(k) a 
t/«Si|sflE%fi V fw(k) t. # X miSitSI U-CMEI 
( 7 2 0 "C Agft) ^»i®St£Wo fc^SifiJiaMfi r 
fXt. atll2l = ro«S!|5fi««fir||Xg»aiLfclSI=m 
'■&(n7.7- V 2 0 0i:r*j6fc#xaiiil-eif.5 

fSirtSfEX^masai'iaarSEaiSHfcgsfro^x 

;U/< 7 - p, Rro^^AP, ARi:l:S-:J§, 
B«itro(35)*£fflur. # X a® tSfctt S*IS!fif« 
Wa r JXaSaS-f S. ^- Ur^< Xx-y :/ 1 9 0 
•CCi, C (J)»aiS<lfcJ«»i}«lta r S«£. #X^ 
iiro»i|st«3t#4 2 £igffl|-r SSS UftU^f < V 
1= -b -y h t 5. iS C 0) * -f V -b .y H= J: y. fff ^ 
ronaaipiti'-fS T?* XS@5o>«S!|sf«Si# 4 
2A<B3#S*i, iKi|f«lta r JXtJS Ufc«S?s>A<# 

1*aHi-§- I*l«SlftBI 2 /.< 9 0-C AlslK•r 
■f;^x'y:^2 10i:r, x77D^-.si8A^b© 

iK U gS < ^ X -y :^ 2 2 0 tS^T L r. zro^^iB 

l-fcfRMSltaG a (k) X -y 2 1 0 

ffi LfeK^j^fiG a (k-l) <t y±#UA»5A»fei|a) 

wfi" siEii • iS/isia'jsiJ B 1 t u ToMasiiff 

t 5. 

^ u r^^aitta Lfc®m;j!ta G a (k) /i'Mlsll^ 

ai Lfc®m;jSfiG a (k-I) J: y ± $ Uii^lz IS, 
X X -y y 2 1 0 -eltas U fc®«asa G a (k) l±, 

©^"ff 4 ei*nK«ra2fi5t=iE:*iS)tasti5®m>jS 

fiGi'rfcstwaifLr, xx'y:/2 3 0 t|#tf 

u c ©©^aa G a (k) t. iaitjigroi*i«staBa 

2 miasjt^u (fc) t. WEI** fcjS(*iiiSA2gM 
amc(k-i)t Mi4ro(3) Si £ ffl u r tSi 1*1 as 

Assamc(k)g®as 1 5, ®(*i3ex2masEai 

S5B 3 t Lr©Ma£SI?Tt 2.. 



■■ki-B < 7. 7- :f 2 4 0 V li. x a I- ;u B3 S 
•b V +)■ 1 2 1= J: y 1*ai S fc X □ -y h ;U PiS ^ e TH 

T 01 m <D ifi A' §8 i t # 5> tt S Ji^ 5 £ ¥i| »f t 
5. ^ L T X O 7 h S THi)<m£BBgE e THO 

SM^TCNttd Xt^ y 2 5 0 Ic^ff L T. X 
X 7 2 1 0 -e*tofc©m3KaG 8 (k) tilia* 
ftfc^^SiSfiG a (k-Ot l=5-:J#. ?fc^!;«6) 

r = G a (k-n/G a (k) -(46) 

■*■ a. jastt^jtaisi! B 1 3 t L T ro j&s suff u 

X -f 7 2 6 0 -Cti, z (DSiil L fcfflaE^ r ir 

a-s§, ^ toias**i.fcS 5 iiCa (b 

t ^ 7 :^ £ ffl r. ^ x /< 7 ^« - P. R <n ^ 

^AP, A R SSail- StxyU^^JSaiSPB 1 4 

^ 5 la (a (b )05^ -y y (*, ©^roffia^r 
tS-^l?, tx/U/<7^i-*P. RroKMAPB. 
t;AR£5fe'**«>SfcAro-V7-:''rfc5*<. 

f, «!! ifif * i) t X /U- S ^ tS S U t^ fl) -e, X X 
7 2 9 0 I: ^ L T. t x /U 7 ^ - P, R 
0) ^ ^ A P, A R t L r ffi 0 £ -b -y h L. fc Sa 

®£-Bit«T-r5, 
^x^^m L fc * 9 i=$5iaifiij©««i!pf«its«i'tai 

SfiT?!*, !SU«S;0JX7 7 D ^ - 8 SfflUXffi 

s-ffAsaittisffiftjiitfiGasss^isit^ftaita 

lS)(=jmtiSffifCSEaG a-03jE*|Sll=/jlt*i.5®flSiS 

» iJi * £ ffl i.^ r, iSrfSP III £ iS: st t 1= a fc o r 
fflUfc«S*4^Ii)=Ex;U©S^AP, AR£»aiL 
T, «S!p}«Ml:»aJlKI=7 < - K/<y ^'l-S J: 5 

<i&ofcturfe. ciil= J: 5*J»^^sa»fc 
IS) ± -C ^ 5. 
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(* ^ H ^ I:: * y IS ^ * ti- 5,. 

I: X X 7 2 2 0 Ic T. X X 7 :^ 2 1 0 4- 

'^-iHlli^ai Lfc®S;)ttfiG a (k) (*, o^JS'g^ASiS 
*|Slt5lfEn%®m3EfiG a-T?*.S ur. Xx>y 
:^ 2 7 0l=^ffU ±EXx-y y 2 4 0 tUfSlC 
XP -y I- ;UBgK-b 1 2 1= * y «iai S*tfcX P 
y h /UBaS e THA<m!EB8S 8 THO J: y t <, ^ 

S if)> £ fl W t 5. L T X D 7 h Pig )g e TH A< 
^SPj3S e THO T l^tlli X X 7 2 8 0 

l=^'<TLr, 4-lHl*rt fc®M;jSfi G a (k) tSSIl 
*tofcPSM3SaG a (k-l)t lc5-:f §. **(47) 
r = G a (k)/G a (k-l) ■••(47) 

SB 8 1 3 t U r ro&a £llff U ±-Exx'yy2 
6 0 t t S. 
* fc * 1= X X «y 2 4 0 IE (* X X 7 2 7 0 (= 

Txpy h;nigs8THA<msiaseTHo eiT-cfc 

a±i)i^ L fc J: 7 $#|B^ wi*i«?.iarsato«e!f;f 

« M fi il'J W g 1 r li, ® ^ 'ff s r iE |i5) 1= 3S ti. 
S-:J^, SSI^^Sdt x/uro^HStilS U *rolt 

ffl H »l (D ffi SH= ffl u fc «5 1* ife SS ^ X / U t li 1^ 05 «£ 

4 a ffi ro fss a 'i- sft BJ3 
^ 1 ia(**KW<Dfiifi6 £«i- :/ □ 7 C7 a ^2 

IRBSfii^a g 3 SttS^fflfflllHllS 4 0 * 5«5 
*4iawa®'^rofc«!>ro»J^Bi) £i5t)1-:^P 7 a. 

m4atti77P^«-f8tj:yttai#as®m 

/jSflG a £^-rii|gl. 1 5 0 (a )5.t; Cb 

roa?;j!l5Prl=5-:J#)S5fi*ii)^x;uroSMAP& 
tfAR £*/?Stt!t5fc«()©V7^£atJ«a 



fftUMS s«-r 7 o - ^ V - h. T?fc5. 
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- fi -b V * 

-ffljE*© E/G. 2-rt«1«BI 

17 7 □ - (^igS;) 

- o h sa s -b y 1J- 

- iHl ^ ft -b y * 2 6 -^(SifflgiJ-b vtj- 
-skS-bV* 4 0 -S^-WfUEIffi 



h: 



SE2I1I 
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